Abstract: The aim of our study was to develop a Spanish-structured HIV risk of exposure and indicator conditions (RE&IC) questionnaire. People attending to an emergency room or to a primary clinical care center were offered to participate in a prospective, 1 arm, open label study, in which all enrolled patients filled out our developed questionnaire and were HIV tested. Questionnaire accuracy, feasibility, and reliability were evaluated.
INTRODUCTION

L
ate HIV diagnosis has been identified in most world regions, [1] [2] [3] [4] women sex, older age, people acquiring HIV infection through heterosexual contact, or being immigrant were, among others, at higher risk. 4, 5 Consequences of late HIV presentation are serious for HIV-infected individuals, because it leads to a higher morbidity and mortality. 6 Also from a Public health perspective, late diagnosis favors HIV transmission 7 and increases the use of resources and costs. 8, 9 Testing for HIV has become a critical component of HIV/ AIDS prevention strategies because of the fact that an alarming number of people afflicted with HIV remain unaware of their infection. 1 The reduction of new HIV infections is one of the main goals UNAIDS (United Nations AIDS) has set for the coming years, 10 an earlier HIV diagnosis plus adequate engagement in care of most of the world's HIV-infected individuals are essential to achieving this goal.
HIV testing guidelines vary from a more universal HIV screening for people aged 13 to 64 in all health care settings after the patient is notified that testing will be performed, unless the patient declines (opt-out screening) 11 to a more targeted strategy, 12, 13 in which all individuals presenting to any health care setting with one of the indicator conditions (ICs) identified should be highly recommended an HIV test. The main area of discrepancy between HIV screening guidelines is whether to routinely screen populations not known to be at increased risk. [11] [12] [13] In any of the HIV testing strategies, we focus on; investigation of HIV Risk of Exposure or IC; is recommended to indicate first HIV testing 12 or a more frequent retesting, as indicated in US Preventive Services Task Force Screening for HIV statement, 13 where persons at higher risk of HIV infection should be screened for HIV at least annually. 14 Many barriers have been identified with HIV screening, some of which are common to a variety of health care settings such as insufficient time, burdensome consent process, lack of training, lack of patient acceptance and pretest counseling requirements, competing priorities, and inadequate reimbursement. 15 The question of ''who, how, and where'' HIV RE&IC should be assessed has been poorly investigated. In fact, inquiring systematically about HIV RE&IC is poorly observed in clinical practice.
In health care settings with heavy workload and limited resources, a systematic investigation of exposure to HIV in all individuals, attending a health care setting, usually for other reasons not related with HIV, can be time consuming and difficult to meet.
Sexually HIV RE behavior questionnaires have been studied in the first years of HIV epidemics, mostly for public health purposes, 16 and also as a tool for targeted HIV testing. 17 Recently, HIV infection risk assessment has been more extensively studied with the purpose of helping health care providers to recognize people with increasing HIV risk. An easy score has been developed, based on epidemiological characteristics and behaviors associated with the risk of HIV acquisition. 18 This initiative has proved to be strongly associated with new HIV diagnoses compared with nontargeted screening, 19 and to be more efficient as well. On the other hand, a strategy is being developed in collaboration with European Centre for Disease Prevention and Control and WHO Europe to guide the implementation of identifying and HIV screening individuals with HIV IC associated with higher risk of HIV infection. 12 Different tools to assess HIV risk, scores, and IC studies can be extrapolated to be used in different world regions, although a validating process is necessary. For a questionnaire, language construction and wording validation is essential. UNAIDS estimations reported that around, 1.4 to 2.4 million people are living with HIV in Latin America, most of them Spanish speakers. 20 No tool has been designed and validated in Spanish language.
The aim of our study was to evaluate the accuracy, feasibility, and reliability of a Spanish-structured HIV RE&IC questionnaire among people attending an emergency room or a primary clinical care center.
METHODS
DRIVE study (Diagnóstico Rápido de la Infección por VIH en España, in English Rapid HIV testing in Spain) was designed to investigate the different aspects of HIV testing.
From July 2012 to June 2013, people attending the hospital emergency room (HER) at Ramon y Cajal Hospital or the Hermanos García Noblejas Primary Care Center (PCC), both settings in the same Health Care Area, (in Madrid, Spain) were given the opportunity to participate in the DRIVE Study. Prevalence of HIV infection per 1000 inhabitants, in Madrid, was 0.35. Inclusion criteria were as follows: having attended HER or PCC, aged between 18 and 60 years, having understood, accepted, and signed the written informed consent, and in case of inability, it had to be signed by the legal representative. Exclusion criteria were as follows: a prior HIV diagnosis, having already been included in the DRIVE study, or inability to understand the Spanish language.
Study Procedures
A commercial rapid HIV test (Insti, Byolitical lab Inc based in Richmond, BC, Canada) with high sensitivity (Sn) and specificity (Sp) 21 and an HIV RE&IC questionnaire were performed to all people admitted to the study. The Questionnaire, drawn up by 2 investigators, was designed specifically for this study. In order to easily identify any possible risks of HIVexposure or IC known to be related to HIV acquisition, a committee of HIV specialists, researchers, practitioners, primary care providers, and nurses from the study team voted the items that should be maintained, then revised and corrected the first version. Corrections were made to improve readability and comprehension, in attempt to cover maximum of RE&IC. Then it was tested in a set of the first 10 patients to check readability and comprehension. In its final version, the first 6 items of HIV RE&IC questionnaire investigated HIV RE (based on identified HIV routes of transmission) 22 and the last 14 items HIV IC (based on a selection of HIV Indicator Diseases across Europe Study). 12 All items permitted only 2 answers, yes or no: the first column for ''yes'' and the second one for ''no.'' If any answered item was yes, it was considered positive, indicating some risk for HIV infection, (Supplemental digital content SDC Table 1 and Table-2, original and translated HIV RE&IC questionnaire versions, http:// links.lww.com/MD/A672). Interpretation was easily obtained as only 1 X marked in the right column (yes) indicated a positive questionnaire. A priori, all patients should fill out the questionnaire by themselves, but testing staff could assist participants to fill out the whole HIV RE&IC questionnaire if necessary, or to help only with some questions. Because the aim was to assess the questionnaire itself, to verify if there were any problems with understanding the IC, testing staff was trained to answer, if the respondent was not familiar with the IC, that he/she would probably, have never been diagnosed with this IC.
Furthermore, in all questionnaires the number of study inclusion, sex, year, and country of birth were recorded. Other questions about health care assistance frequency and prior HIV screening were also included but not analyzed in the present substudy.
To evaluate feasibility of HIV RE&IC questionnaire, testing staff completed a short questionnaire of feasibility (SQF) while proceeding with 107 participants from HER and 100 from PCC (207 total) English translated version of SQF (Supplemental digital content Table 2 , http://links.lww.com/MD/ A672). SQF consisted of 9 items, 5 of which referred specifically to HIV RE&IC questionnaire: time in minutes it was filled out, format in which it was filled out (paper or electronic), who filled it out (subject or testing staff), and if any problems were detected and which ones. To evaluate reliability, a subset of 100 individuals from PCC answered an identical questionnaire, and a second one, with the order of items changed. It was performed around 20 to 30 minutes after the original was completed. All HIV RE&IC questionnaires were filled out before rapid HIV test and their results were known.
DRIVE Program Description
Both research ethical committees, Ramon y Cajal Hospital and Madrid Primary Care, approved the study including the written informed consent, and all the materials used in the study.
In a confidential setting, all participants were provided a written informed consent, answered the RE&IC questionnaire, and HIV tested.
The study activities were carried out by the trained testing staff: 9 nurses in emergency room and 2 nurses in primary care center. The nurses explained all the procedures to participants, made sure they filled the RE&IC or helped them to answer the questions when needed. Subsequently, they numbered, performed, and photographed the rapid HIV test. All of the data were transmitted to a central web database via electronic tablets. People could choose to fill out the RE&IC questionnaire on paper or in electronic format.
There were 2 project coordinators who periodically checked the database, confirmed results with photographs, as well as verifying that the HIV positives were confirmed with a Western blot test and that they had not been previously diagnosed. Furthermore, they queried for possible errors or duplicated uncompleted records.
All staff from settings, HER, and PCC, including medical assistants and nurses, were informed of the study with written summaries, flyers, and slide presentations at meetings explaining the main concepts of HIV screening and study design. People could be included in the study through active recruitment by testing staff or referred by physicians or nurses to the testing staff, who were placed in a specific room, mobiles were also used to locate testing staff. Posters and brochures were also designed to be placed in both the settings to announce the study and to draw in participants.
All people with an HIV positive result were informed and counseled about the result, at that moment testing staff informed by phone the coordinating personnel at the HIV Infectious Diseases Department of Ramon y Cajal Hospital, where they were referred to, for a full HIVevaluation within the following 1 to 48 hours. Firstly, an HIV Enzyme Immunoassay and a Western Blot were obtained. Only confirmed HIV-positive people, without any evidence of a prior HIV diagnosis, were considered in the study.
Statistical Analysis
For present analyses, only participants with valid HIVrapid test were selected. Only 4 participants were excluded: 2 came out as false positives, while 2 indeterminate. No cases were excluded because of invalid questionnaires. Three other participants were excluded because a prior diagnosis was identified.
Variables considered in this study were: sex, age, categorized in 3 strata (<30, 30-50, and >50 years) for some analyses, country of birth categorized into 2 (Spanish or non-Spanish) for some analyses, setting of inclusion in DRIVE study (HER or PCC), HIV rapid test and RE&IC questionnaire results (positive or negative). Each RE&IC item was also analyzed (yes or no) for different analyses.
Accuracy was assessed in the overall population enrolled in the study by calculating Sn, Sp, positive predictive value (PPV), and negative predictive value (NPV) using the gold standard confirmed HIV infection. Sample size was calculated for a maximum of 5300 rapid HIV tests assuming a hidden HIV infection in our environment of 0.35%, 23 an NPVof 100% and a difference of 0.25% for a power of 75%.
Association between each HIV RE&IC item result and HIV-confirmed infection was assessed by Chi-square and Fisher exact test when appropriate. Student t test or Mann-Whitney test was used to compare continuous variables. To determine the association between baseline characteristics and HIV RE&IC questionnaire result, a logistic regression multivariate analysis was performed adjusting for sex, age, and country of birth. The Statistical Package for Social Sciences (SPSS 17.0; SPSS Inc, Chicago, IL) and STATA 13.1 software (Stata-Corp LP, College Station, TX) were used. Everything was calculated for a 95% CI (confidence interval) and P < 0.05 values were considered statistically significant. SQF 5 items regarding HIV RE&IC questionnaire were described. The reliability of the test-retest procedure was measured by the Cohen Kappa (k) Index of Reliability 24 and the criteria for the k suggested by Landis and Koch, 25 including the overall result of the questionnaire, along with partial results of RE items and IC items.
RESULTS
Baseline Participant Characteristics and HIV RE&IC Questionnaire
Overall 5,329 valid paired HIV RE&IC questionnaires and rapid HIV tests were performed, 3694 patients 69.3% in the PCC. Overall population baseline characteristics were 49.6% women, median age 37 (28-47) interquartile range years old, 74.9% Spaniards, 20.1% Latin-Americans, and 2.5% from Eastern Europe. Similar characteristics were observed in HER and PCC populations, relating to sex, age, and country of birth. For the feasibility and reliability subsets of individuals, a slightly higher proportion of women were included, while age and country of origin was similar (Table 1) . Confirmed hidden HIV infection was detected in 4.1%.
Overall 51.2% of the population answered at least 1 item of the HIV RE&IC questionnaire as ''yes,'' indicating a possible risk of HIV infection. In the multivariate analysis, women, odds ratio (OR) 0.76, CI 95% (0.68; 0.85), P < 0.001; having been recruited in the PCC, OR 0.77, CI 95% (0.68;0.85), P < 0.001; and aged over 50 years as compared to 30 to 50 years, OR 0.83, CI 95% (0.71;0.6), P ¼ 0.013; had lower odds of having a positive HIV RE&IC questionnaire, whereas younger people, below 30 years had higher odds of having a positive HIV RE&IC than 30-to 50-year olds, OR 1.2, CI 95% (1.07;1.36), P ¼ 0.002. No differences were found with respect to patient's country of birth.
HIV RE&IC questionnaire answers were compared between HIV-diagnosed individuals and non-HIV infected. Unadjusted and adjusted analyses showed that infected HIV participants had significantly more positive answers indicating risk for HIV infection for the majority of the items (Table 2) . Considering only individuals with HIV RE&IC positive questionnaire, mean number of affirmative answers was significantly higher for HIV-infected people versus noninfected (4.18 AE 1.74 vs 1.88 AE 1.11, P < 0.001). 
Accuracy, Feasibility, and Reliability HIV RE&IC questionnaire Sn was 100% to predict HIV infection, with an Sp of 49%. PPV was 0.80%, and NPV reached 100%, positive likelihood-ratio test (LLR) was 1.96, and negative LLR 0. Considering only 6 risk exposure items or only 14 IC items, Sn was 86.4% or 91%, and NPV 99.9% or 99.9%, respectively (Table 3) .
According to the 207 SQF analyzed; 188 (90.8%) HIV RE&IC questionnaires were self administered. Most of them (203) 98.1% were filled out on paper. Median time to complete the HIV RE&IC questionnaire was 3 (IQR, 2-4) minutes. Some clarifications about HIV RE&IC questionnaire were addressed to the testing staff by 37 (17.9%) participants (of which 17 related to HIV IC, 2 to language difficulties, and 18 to other questions).
Overall, HIV RE&IC questionnaires 1 and 2 Kappa index agreement was 0.8 (almost perfect), similarly for IC items 0.89, while for RE items was lower 0.78 (substantial).
DISCUSSION
Our main finding was that an easy fill-it-out-yourself HIV RE&IC questionnaire accurately predicted which individuals were not HIV infected. This easy tool, which can be filled out in a short time and interpreted instantly, only 1 positive question is considered a positive questionnaire, could be useful for discriminating people with almost no risk of HIV infection, and thus excluding them to be HIV tested. The interpretation used in this analysis was that only 1 positive question is enough to confer risk of HIV exposure, and this is the recommended interpretation of the questionnaire, because it resulted in 100% Sn.
Other authors had developed a score, the Denver HIV Risk Score, that included only demographics (age, sex, race/ethnicity), 2 risk behaviors (men-with-men sex and injection drug use), and the history of HIV testing, which have been shown to accurately stratify individuals into 5 distinct risk groups from several different clinical settings, including emergency departments and sexually transmitted diseases clinics. This score accurately predicted HIV infection with the same aim, helping physicians to target HIV screening. 18 No studies to date have designed tools or scores that evaluate risk of HIV infection combining both HIV RE and IC. 12, [16] [17] [18] In our study, HIV RE&IC questionnaire exploring both risk of HIV exposure and IC, it has been observed that this combined approach improved HIV RE&IC questionnaire accuracy, with better results in both Sn and NPV, which is of utmost importance for not missing HIV infections. This characteristic is essential if HIV RE&IC questionnaire is used as an HIV testing prescreening tool, to potentially exclude individuals from HIV testing.
One of the innovative approaches of this HIV RE&IC questionnaire was its high feasibility and self-management feature, with practically no need for any professional support for most individuals or, if need be, only a minimal assistance, as well as being easy to interpret. All this is in sharp contrast with the current time consuming assessment, where all the questions or score items are filled in by a nurse or a physician, which by the way is possibly less reliable. Self-administered questionnaires, it has been suggested, may reduce barriers to HIV risk exposure reporting commonly found in face-to-face interviews. 26 An easy fill-it-out-yourself questionnaire is crucial as heavy workload and time factors have been identified as some of the main barriers to HIV testing.
12,15 Some questionnaires evaluated in past studies had many more items, more complex questions, and with in-depth inquiry about sexual risk behaviors. 16, 26 Because those were designed for epidemiological research, they seemed unsuitable for our purpose. Other questionnaires could easily be self-administered, reliable, and valid; however, their accuracy has not been tested. 17 The HIV RE&IC questionnaire's main focus is on how to accurately predict non-HIV infection, making it possible to exclude individuals from HIV screening. In keeping with this objective, it was designed to have a high Sn, considering as HIV risk individuals those with only 1 affirmative item. The low predictive positive value obtained reflects this.
In the HIV RE&IC-positive individuals, differences shown in the median number of affirmative answers between HIVinfected and noninfected individuals open up the possibility of using the questionnaire to indicate which people were in a higher risk of infection, or to indicate more frequent HIV testing.
Reliability is one of the key points for a questionnaire to be valid. Our results provided a high agreement between test and retest, when considering overall results and IC items result, while in RE questions reliability is slightly reduced. Other studies, focused on HIV risk factors, have observed a lower reliability of self-reported sexual behavior than other more constant information. 16 Some limitations were found in our study. Subsets of feasibility and reliability were selected in an exploratory manner and a higher number of individuals could have been necessary, but due to the similarity with the overall population, in terms of percentage of HIV RE&IC questionnaire positivity, the age and the origin, we were able to assume the validity of our results. Other possible limitation is the short time laps between the testretest questionnaires, because memory of the previous answers could have biased the response, influencing the good results. 27 However, for our purposes it was important that both questionnaires were answered before knowing the HIV rapid test result. Finally, the high level of accuracy observed in our HIV RE&IC questionnaire could have been the result of the voluntary individual participation, while in other settings or scenarios there is an every likelihood that the respondents might not have answered as sincerely as possible. Clinical judgment of health care personnel should be essential to interpret HIV RE&IC questionnaire results, in other settings and populations, where validation has not been assessed. Furthermore, test should be performed to any individual who requests it, irrespective of whether the individual gives any underlying reason or not.
A wider validation of this questionnaire, in other settings and populations, will make it easy to implement targeted HIV testing, by reducing problems previously associated with this strategy.
For this targeted strategy to work, it should cover the maximum number of people attending a health care setting. Therefore, it will be necessary to voluntarily offer and systematically assess HIV RE&IC to all the attending individuals and subsequently try to HIV test all individuals within risk of HIV infection. Some recent studies have provided more evidence in support of using more structured approaches to screen for HIV infection in health care settings. 28, 29 Targeted HIV testing, using our RE&IC questionnaire, as it focuses on HIV testing only on higher HIV risk individuals, will be more resource saving in low HIV prevalence populations. Taking into account our results, around half the population could be spared from HIV testing. In populations with very low HIV RE&IC prevalence, the number of HIV tests that can be avoided will increase even more, while in settings of very high prevalence of HIV RE&IC, the questionnaire may be unnecessary as it is better to assume that all the population have RE to HIV and therefore to perform the HIV test on all the population.
Many clinics are understaffed and underfunded, making it difficult to provide and administer adequately testing and care for people seeking rapid HIV screenings. In this situation, it is critical to ensure that testing resources are directed toward highrisk populations. 30 Finally, we can conclude that a feasible and reliable Spanish HIV RE&IC self-questionnaire accurately discriminated all non-HIV-infected people without missing any HIV diagnoses, in a low prevalence HIV area. The best accuracy and reliability were obtained when combining HIV RE&IC items.
